Background: Although they were once considered separate nosologic entities, there is current interest in the etiologic overlap between bipolar disorder (BD) and schizophrenia. A critical issue concerns the familial basis of the overlap, specifically, the possibility of a distinct familial subtype of BD with psychotic features.
A lthough the nosologic distinction between bipolar disorder (BD) and schizophrenia was a fundamental perspective in psychiatry for nearly a century, current theory and research supports a revised view emphasizing potential areas of overlap between these conditions (for example, 1). Especially prominent have been propositions that there may be shared etiologic risk factors, primarily, genetic susceptibility. Family and twin studies have shown coaggregation for symptoms and disorders (2) (3) (4) , such as evidence for psychotic symptoms in families selected for the presence of BD (5) . In addition, although the precise genetic locations conveying vulnerability for BD and schizophrenia are unknown, current genomic search strategies have identified several potential locations for susceptibility genes conveying risk for both conditions (2) (3) (4) 6, 7) .
The interest in overlapping genetic susceptibility to BD and schizophrenia has raised the possibility of more homogeneous subtypes of BD that may reflect more clearly the etiologic connections between these disorders. One possibility is that the etiologic overlap is evident for the most severe and chronic manifestations of BD. For example, Valles and others reported increased rates of schizophrenia in families of BD probands with severe illness course, especially among women (8) . Similarly, Potash and others found elevated rates of psychotic symptoms in families of BD probands suffering from psychosis, compared with BD probands without psychosis, and suggested a possible BD subtype with psychosis that may be informative for genetic studies (5) . A more recent replication study provided perhaps more modest evidence in favour of such a subtype (9) . Indeed, molecular studies using high-density pedigrees have found evidence of familial aggregation for both schizophrenia and BD (7) .
Given the heightened interest in exploring the blurred etiologic boundaries between BD and schizophrenia, we present findings from a family study of BD wherein we focused on the familial aggregation of psychotic symptoms as well as schizophrenia. Although most family studies to date have examined clinical samples from treatment facilities, we focused on BD probands recruited from community consumer groups, which increased our potential to detect familial aggregation of psychotic symptoms and schizophrenia in less severe and chronic manifestations of BD. When recruited, the participants with BD all had at least one child between the ages of 5 and 12 years; 11% of the men and 23% of the women had comorbid lifetime substance use disorders. All participants were French Canadian, a geographic feature of interest because of the group's genetic homogeneity arising from a founder effect of approximately 350 years (10) .
In this paper, we focus on 3 critical issues raised by current family studies:
1. We attempt to confirm that schizophrenia and psychotic symptoms aggregate in families of BD probands recruited from community sources rather than treatment facilities, especially in a sample of known genetic homogeneity.
2. We explore the hypothesis raised in family studies that the first-degree relatives of female BD probands have elevated rates of schizophrenia and psychotic symptoms.
3. We also examine whether there is evidence for a clinical subtype of BD associated with familial aggregation for psychotic symptoms.
Methods

Participants
Probands. This study is part of a prospective, longitudinal investigation comparing the development of the offspring of parents with BD (BD probands) and those of parents with no mental disorder (NMD probands). We recruited individuals with BD and NMD if they had at least one child between the ages of 5 and 12 years. When the diagnostic status of the parent (either BD or NMD) was confirmed by an experienced clinician trained to administer the Structured Clinical Interview according to the DSM-IV criteria (11, 12) , we invited the other biological parent of the child to participate in the study. BD probands were recruited from consumer groups, and NMD probands were recruited from parent associations, pediatric services, and newspaper articles. All probands have an IQ above 70 and no chronic physical disease or handicap. We collected all records of psychiatric care and used them to verify and complete information obtained by interview. All study participants provided informed consent.
The final sample included 49 BD and 99 NMD probands. Table 1 presents basic descriptive information. As Table 1 shows, the BD group had, on average, fewer years of education, together with increased rates of alcohol abuse or dependence, drug abuse or dependence, and personality disorders.
Informants. All probands reported on their own family. As well, we recruited and interviewed 168 first-degree relatives who knew the family well and agreed to participate.
Instruments and Procedure
Clinicians blind to group status interviewed all informants individually, either in their home or at the university, using the Family Interview for Genetic Studies (FIGS, 13). The FIGS is currently the most commonly used instrument designed to collect information on past and current mental disorders among family members; it is considered to yield the highest possible reliability and validity for a family history measure (14-16). (Detailed information on the FIGS, including the structured symptom checklists and instructions for administration, may be found at http://zork.wustl.edu/nimh/digs.) The FIGS has, however, been found to underestimate the prevalence of disorders when compared with face-to-face diagnostic interviews (17) (18) (19) . Informants (7 probands and 50 informants) who could not be directly interviewed were contacted by phone.
The interview began with the drawing of a family tree that included first names, birth dates, and cause and date of death (if applicable) for all first-degree relatives and as many second-and third-degree relatives as possible. Next, the interviewers asked general screening questions about the presence of relatives with mental retardation; epilepsy; emotional or nervous disturbances; affective disorders; schizophrenia; antisocial, schizoid, schizotypic, or paranoid traits; problems with alcohol, drugs, or the law; or who had attempted or committed suicide. When the interviewers identified a relative as possibly presenting any of the above disorders or behaviours, they asked the proband or informant to provide more details about the relative's symptoms and psychosocial functioning, along with information on the frequency and quality of his or her relationship with the relative in question. When possible, a symptom checklist was also completed. Examples of questions from the FIGS Psychosis checklist include the following: "Did he or she ever believe people were following him or her, or that someone was trying to hurt or poison him or her?" "Did he or she ever believe someone was reading his or her mind?" "Did he or she ever believe he or she was under the control of some outside person or power or force?" The information collected from each proband and informant was kept strictly confidential.
The senior clinician reviewed the questionnaires and symptom checklists describing each relative and removed any information that could identify the diagnostic status of the probands. Next, a research assistant reviewed all questionnaires for each relative. When a relative was reported to have been diagnosed and (or) treated for a mental disorder, the diagnosis was entered. If one or more checklists were completed but there was no mention of a diagnosis and (or) treatment for a particular disorder, they were reviewed by a psychiatrist who established the diagnoses according to DSM-IV criteria.
Statistics
We performed standard contingency table analyses to determine group differences in rates of symptoms and disorders. We executed these using the Crosstabs procedure in version 10.1 of the Statistical Package for Social Sciences (SPSS) (20). Table 2 presents the rates of schizophrenia and psychotic symptoms in the first-degree relatives of BD and NMD probands. The rates of both schizophrenia (c 2 1,1096 = 6.05, P = 0.014) and psychotic symptoms (c 2 1,1096 = 14.67, P < 0.001) were significantly higher in the relatives of BD probands, compared with relatives of NMD probands.
Results
Rates of Psychotic Symptoms in BD and NMD Probands
Sex and Rates of Psychotic Symptoms
We next explored the hypothesis that the first-degree relatives of female BD probands may have especially elevated rates of psychotic symptoms. Table 2 also presents the rates of schizophrenia and psychotic symptoms in the first-degree relatives of BD probands stratified by proband sex. The first-degree relatives of female BD probands had elevated rates of both schizophrenia (c ,544 = 1.73, P = 0.189), compared with relatives of male NMD probands. The raw rates of both schizophrenia and psychotic symptoms were higher in relatives of female BD probands (1.2% and 3.0%, respectively), compared with male BD probands (0.5% and 2.0%, respectively).
We next compared rates of schizophrenia and psychotic symptoms in first-degree relatives stratified by relatives' sex as well as proband sex (also presented in Table 2 ). The pattern of results for male relatives was similar to the pattern reported above. Male relatives of female BD probands had elevated rates of both schizophrenia (c ,277 = 4.92, P = 0.027). Again, in male relatives of female BD probands, the rates of both schizophrenia (2.4%) and psychotic symptoms (4.7%) were higher than the rates in male relatives of male BD probands (0.9% and 2.8%, respectively)
Clinical Characteristics of BD Probands With and Without a Familial Loading for Psychotic Symptoms
Our next concern was whether and to what extent the elevated familial loading of schizophrenia and psychotic symptoms described above might reflect a homogeneous subtype of BD. We first wanted to ensure that these elevated rates were not due to a single "heavily loaded" family. Over 6% (3/49) of the BD probands had a first-degree relative with schizophrenia, and over 16% (8/49) of the BD probands had a relative with psychotic symptoms, suggesting that the results were not unduly skewed by an outlier family and that it would thus be worthwhile to explore whether familial loading was attributable to detectable clinical characteristics.
We first examined the presence of psychotic symptoms in the BD probands stratified by presence or absence of psychotic symptoms in first-degree relatives. Of the 8 BD probands who had first-degree relatives with psychotic symptoms, 2 (25%) had a personal history of psychotic symptoms. Over 60% of the BD probands without familial loading for psychotic symptoms had a personal history of psychotic symptoms, suggesting a lack of specificity of aggregation in families.
We also explored several other clinical characteristics of the BD probands, again stratified by presence or absence of psychotic symptoms in their first-degree relatives. There were no detectable differences in any of these clinical indicators associated with familial aggregation for psychotic symptoms. Although the BD probands with first-degree relatives suffering from psychotic symptoms had a younger age of hospitalization, a higher number of hospitalizations, and a higher rate of suicide attempts, none of the comparisons approached statistical significance, given the sample size of BD probands in this study. 
Discussion
In this study, we examined a large sample of first-degree relatives of individuals with BD. We note that this sample is especially interesting because we recruited the BD probands from community sources rather than from treatment facilities. Although they did not constitute a representative community sample, the BD probands studied here were functioning in the community and therefore offered an opportunity to determine familial loading for schizophrenia and psychotic symptoms without introducing the confounds of studying a more homogeneous population such as inpatients (who could overrepresent more severe forms of BD). Further, the participants were all French Canadian, an ethnic group of interest owing to a significant founder effect leading to genetic homogeneity that increases the likelihood of successful genomic search strategies. Another strength of the study is that all NMD participants completed a diagnostic interview covering both Axis I and II disorders.
Using our sampling frame, we found strong evidence for familial loading for both schizophrenia and psychotic symptoms in the first-degree relatives of BD probands, compared with a control group with no lifetime history of mental disorders. Our work is congruent with recent family studies showing increased risk of schizophrenia in families of inpatients with BD (8) and aggregation of psychotic symptoms in BD pedigrees (5, 9) . Moreover, it extends these findings to a sample of probands recruited from nontreatment sources. Taken together, it appears that strong evidence is accumulating from several family studies that an etiologic and familial association indeed exists between BD, schizophrenia, and psychotic symptoms.
Our study yielded further evidence that sex may be a critical marker for genetic studies. Familial loading for schizophrenia and psychotic symptoms was elevated in female BD probands, compared with male BD probands. Further, familial aggregation of schizophrenia and psychotic symptoms was observed primarily in male relatives of BD probands, especially in male relatives of female BD probands. These findings support the report by Valles and others, who found a descriptive trend for a higher familial loading for women with BD (8) . Taken together, current family studies imply that genetic strategies may be well served by a focus on male relatives of female BD probands in the search for susceptibility loci that confer overlapping risk for BD and schizophrenia.
However, we were not able to differentiate BD probands with and without familial loading for psychotic symptoms according to several clinical indicators (including presence of psychotic symptoms in the probands themselves). This contrasts with the results reported by Potash and others (5, 9) , who suggested the existence of a subtype BD with psychosis suitable for genetic studies. For genomic studies, the search for homogeneous subtypes of disorders is an extremely important topic, and for current research on BD, we suggest simply that more family studies may be needed to confirm the presence of robust subtypes, especially those focused on psychotic symptoms. Larger samples of BD probands may be necessary to detect the descriptive differences that we report as indicators of clinical severity, such as age and number of hospitalizations and suicide attempts. Alternatively, differences among BD patients with and without a family history of psychosis may emerge in the disorder's later stages, that is, when patients are older than those in this study. Finally, the familial association between BD and psychotic symptoms may be more detectable in samples recruited from inpatient sources rather than from community sources. Overall, our results suggest that sex (that is, female BD probands and their male relatives) is the most robust index to identify more homogeneous subtypes of families for genetic studies, whereas clinically based family studies have provided stronger evidence for subtyping BD according to the presence or absence of psychotic symptoms.
Several limitations of this study should be considered. First, although our sample size is not small by typical family-study criteria, it may not be large enough to detect some effects, because we focused on phenotypic symptoms that are relatively rare in the population. The raw frequencies of disorders and symptoms are consequently modest and must be interpreted accordingly. Our study is subject to the limitations inherent in most family studies: diagnostic interviewing was retrospective to gather information on the lifetime history of disorders and symptoms; a prospective design might yield more conclusive findings. This combination of sample size and reliance on retrospective report may underestimate the magnitude of familial associations.
Given these limitations, we conclude that our results are in general quite consistent with the current perspectives on the etiologic overlap between BD and schizophrenia, with an emphasis on psychotic symptoms as a key phenotypic indicator that aggregates in families of BD probands. We believe that, because of our study's community sampling frame, our results offer a necessary complement to prior studies. There have been numerous suggestions that psychotic symptoms may reflect a single portion of a continuum of genetic liability stretching between schizophrenia and BD. Our results suggest a more complicated picture only in the sense that we did not detect a link between the severity of BD and familial aggregation of psychotic symptoms. One possibility is that the postulated genetic liability continuum reflects several susceptibility genes that are nonspecific to either disorder. As suggested by Bramon and Sham (4), genomic searches may require dimensional perspectives on the phenotypic indicators that may reflect the behavioural manifestations of genetic susceptibility to BD and schizophrenia; these could include psychotic symptoms as one key clinical indicator of common genetic vulnerability.
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